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Abstract Cryptogramma R. Br. from China is taxonomically revised. Two species and one variety 
are recognized, namely C. stelleri (Gmél.) Prantl, C. brunoniana Wall. ex Hook. & Grev., 
and C. brunoniana var. sinensis (Christ) G. M. Zhang. C. emeiensis Ching & K. H. Shing is 
reduced to synonymy of C. brunoniana . The systematic position of this genus is discussed. 
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Cryptogramma R. Br., a small fern genus with about 10 species, is mainly distributed in the 
temperate regions of the Northern Hemisphere and South America. It differs from its related genera 
in small plants, strongly dimorphic leaves, and tetrahedral-globose spores with verrucate ornamenta- 
tions. 

The systematic position of Cryptogramma has long been in dispute. Pichi-Sermolli (1963) put 
Cryptogramma, Onychium Kaulf., and Llavea Lagasca into Cryptogrammaceae. Ching (1940, 
1978) did not accept this family and subsumed these genera into his concept of Sinopteridaceae. 
This treatment (Ching, 1978) has been followed by some pteridologists (Kung, 1988; Shing, 
1990). Tryon and Tryon (1982) included Cryptogramma , Llavea, and Onychium as part of tribe 
Cheilantheae in a broadly circumscribed family Pteridaceae. In their subsequent taxonomic treatment 
(Tryon et al., 1990), Onychium was transferred into Pteridaceae subfamily Taenitidoideae, where- 
as Cryptogramma and Llavea remained in subfamily Cheilanthoideae . 

The characteristic verrucate surface without equatorial flange of the spores in Cryptogramma 
differs from that of the spores of most genera of Pteridaceae s. 1. The chromosome number of n = 30 
and general morphology of the plants relate Cryptogramma to the cheilanthoid ferns, but its alliances 
within the group are not clear (Tryon & Lugardon, 1991). From spore morphology, Yu et al. 
(2001) concluded that Cryptogramma is distantly related to the other members of Sinopteridaceae . 
This is also in agreement with the results from the molecular evidence (R. Cranfill, personal com- 
munication). The above phylogenetic analyses indicated that Cryptogramma, Coniogramme Fée, 
and Llavea are united together and far segregated from both Onychium and the cheilanthoid ferns. 
Compared with the current systems of fern classification, it is reasonable to place Cryptogramma in 
Cryptogrammaceae. However, Pichi-Sermolli’ s (1963) circumscription of the family should be 
emended to include Coniogramme and to exclude Onychium . 


Although Cryptogramma is a small genus, its taxonomy is still in confusion. Tryon et al. 
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(1990) merged all species with an erect rhizome into C. crispa (L.) R. Br., but this conservative 
taxonomy was not accepted by most of the pteridologists (Kung, 1988; Alverson, 1989; Shing, 
1990). In “Flora Reipublicae Popularis Sinicae” (Shing, 1990), five species were recognized, 
i.e. C. stelleri (Gmél.) Prantl, C. brunoniana Wall. ex Hook. & Grev., C. raddeana 
Fomin, C. emeiensis Ching €: K. H. Shing and C. shensiensis Ching. Kung (1988) did not ac- 
cept the latter two species, and treated C. shensiensis as a synonym of C. brunoniana , while C. 
emeiensis as a synonym of C. crispa (L.) R. Br. var. sinensis Christ. Obviously, the taxonomy of 
Cryptogramma is still in question and should be revised. 


1 Characters used in this study 


1.1 Rhizome 

There are two different kinds of rhizome in this genus. C. stelleri is distinctive in having a 
creeping rhizome, while all the other species have an erect one. 
1.2 Hydathodes 

In some species such as C. acrostichoides R. Br. and C. brunoniana , hydathodes are pre- 
sent at the end of veins, while in some others such as C. stelleri and C. crispa , hydathodes are of- 
ten poorly developed or absent. The size and shape of hydathodes vary frequently, sometimes even 
in different laminae of the same plant, so it should be combined with other characters in taxonomy. 
1.3 Sterile laminae 

Compared with fertile laminae, the shape, texture and division of sterile laminae are distin- 
guishable among different species, and have taxonomic value. For example, laminae of C. stelleri 
and C. crispa are herbaceous to membsanous, thin, with visible veins; while C. acrostichoides 
and C. brunoniana have papyraceous or somewhat leathery laminae. For another example, sterile 
laminae of C. stelleri are 2-pinnate; ultimate segments are nearly round, ovate or fan-shaped, with 
an entire or shallowly lobed margin; while in C. brunoniana, sterile laminae are 3 — 4-pinnate, 
with small, ovate ultimate segments. 
1.4 Spore morphology 

Samples of spores were taken from the specimens that deposited in the Herbarium, Institute of 
Botany, the Chinese Academy of Sciences (PE). All materials studied were listed in Table 1. The 
spores were mounted on aluminum stubs using double-sided tape and coated with gold. A model of 
HITACHI S-800 was used for SEM observation . 


Table 1 Origin of materials 








Species Locality Voucher Figure 
Cryptogramma brunoniana Wall. ex Hook. & Grev. Jinchuan, Sichuan C. T. Kuan 825 1-3 
C. emeiensis Ching & K. H. Shing Mt. Emeishan, Sichuan K. H. Shing & K. Y. Lang 117 4-6 
C. shensiensis Ching Mt. Taibaishan, Shaanxi C. Huang 2394 7,8 
C. brunoniana var. sinensis (Christ) G. M. Zhang Salwin-Kiukiang Divide, Yunnan T. T. Yu 20694 9, 10 


C. stelleri Prantl Bomi, Xizang T. S. Ying & D. Y. Hong923 11, 12 
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The spores of Cryptogramma are tetrahedral-globose with verrucate ornamentutions. Small 
papillate elements on the verrucate surface are prominent at high magnification in spores of C. 
brunoniana and its related species (Figs. 1 — 10), while in C. stelleri, the verrucate surface is 
nearly smooth (Figs. 11, 12). 


2 Taxonomic treatments 


Cryptogramma R. Br. in Franklin, Narr. Journey Polar Sea, 767. 1823; C. Chr., Ind. 
Fil. 187. 1906; R. M. Tryon & A. F. Tryon, Ferns All. Pl. 306. 1982; K. H. Shing in Fl. 
Reip. Pop. Sin. 3 (1): 98. 1990; Tryon et al. in K. U. Kramer & P. S. Green, Fam. Gen. 
Vas. Pl. I: 246. 1990; E. R. Alverson in Fl. N. Amer. 138. 1993. Type: C. acrostichoides 
R. Br. 

Phorolobus Desv. in Mém. Soc. Linn. Paris 6; 291. 1827. Type: P. crispus (L.) Desv. 
= Cryptogramma crispa (L.) R. Br. 

Allosorus sect. Homopteris Rupr. in Dist. Crypt. Vasc. Ross. 48. 1845. Type: A. stelleri 
(Gmél.) Rupr. = Cryptogramma stelleri (Gmél.) Prantl. 

A genus of about 10 species, mainly distributed in temperate regions, at high altitudes (usual- 


ly more than 3000 m). Two species and one variety are recognized from China. 
Key to the species of Cryptogramma from China 


1. Rhizomes slender and creeping; leaves spaced distantly; sterile laminae 2-pinnate, herbaceous to membranous, 


thin; hydathodes absent /— emen eene ener enne 1. C. stelleri 

1. Rhizomes stout and erect; leaves densely tufted; sterile laminae 3 — 4-pinnate, papyraceous or somewhat leathery, 

obscure; hydathodes present and conspicuous temm men 2. C. brunoniana 
2. Ultimate segments of sterile laminae triangular, with an acute apex Seem creme rece renee eee ree reeseeseeesseeeueseee 

RIN 2a. C. brunoniana var. brunoniana 

2. Ultimate segments of sterile laminae linear, with a round apex tetee 2b. C. brunoniana var. sinensis 


1 Cryptogramma stelleri (Gmél.) Prantl in Engl. Bot. Jahrb. Syst. 3: 413. 1882; Diels in 
Engl. u. Prantl, Nat. Pflanzenfam. 1 (4): 280. 1899; C. Chr., Ind. Fil. 187. 1906; Ogata, 
Ic. Fil. Jap. 2: pl. 63. 1929; Fomin in Busch., Fl. Sibir. et Orient. Extr. 5: 172. 1930; et in 
Kom., Fl. URSS 1: 78. 1934; Lawalrée in Fl. Europ. 1: 11. 1964; K. H. Shing in Ic. Corm. 
Sin. 1: 156, fig. 311. 1972; Ching € Y. P. Xu in Fl. Tsinling. 2: 58, pl. 16, figs. 1, 2, 
1974; W. C. Shieh in H. L. Li etal., Fl. Taiwan, ed. 1, 1: 286, pl. 100. 1975; et in T. C. 
Huang, Fl. Taiwan, ed. 2, 1: 213, pl. 88. 1994; Ching et al. in C. Y. Wu, Fl. Xizang. 1: 
75. 1983; H. S. Kung in Fl. Sichuan. 6: 285, pl. 92, fig. 2. 1988; K. H. Shing in Fl. Reip. 
Pop. Sin. 3 (1): 99, pl. 29, figs. 1—4. 1990; K. Iwatsuki, Fem Fem All. Jap. 122, pl. 61, 
fig. 5. 1992; E. R. Alverson in Fl. N. Amer. 137. 1993.— — Pteris stelleri Gmél., Nov. 
Comm. Acad. Petr. 12: 519, pl. 12, fig. 1. 1768. — — Allosorus stelleri (Gmél.) Rupr. , Dis- 
trib. Crypt. Vasc. Ross. 47. 1845. Pellaea stelleri (Gmél.) Bak. in Hook. & Bak., Syn. 
Fil. 453. 1868; Bedd., Handb. Ferns Brit. Ind. 100. 1883. 
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This species is distinctive in the genus by having a slender, creeping rhizome. It is widely dis- 
tributed in temperate regions of the Northem Hemisphere, southward to Himalayas, usually at high 
elevations (1800 — 4900 m). 

Specimens examined: 

China. Gansu (HH): Mt. Yuelongshan (EI), Z. D. Zhuo (HLIEA) 58, 91, 98 
(PE); Zhangye (3K4) , P. C. Tsoong (&PTPoK) 9087 (PE). Hebei (9345) : Mt. Xiaowutai- 
shan CONE), J. T. Li (AMA) 2491 (PE), F. X. Ji (554518) C8 (PE), C. W. Wang 
(ERA) 62053, 61440 (PE); Laiyuan (PUR), K. M. Liou (IM) 2743 (PE). Qinghai 
(FFE): Datong (KÑ), K. M. Liou (XI 4K) 6905, 6852, 6853, 6894 (PE). Shaanxi (fX 
PG): Mt. Taibaishan (KHL), T. N. Liou & P. C. Tsoong (MES, PRTIoR) 2946 (PE). 
Sichuan (JiJ!|) : Daocheng (#3) , Qinghai-Xizang Exped. (FAXBA) 5841 (PE, KUN); Muli 
(AHL), Qinghai-Xizang Exped. (HREP) 14326, 13788 (PE, KUN), 13873 (PE). Xinjiang 
(HE) : Mt. Tianshan (KIL), K. C. Kuan (36%) 1744 (PE), R. C. Ching (381-80) 
3592 (PE); Mt. Bokelianshan (HH 323411), T. N. Liou (XJ #479) 3595 (PE). Xizang (P 
8E): Cona (£635), C. Y. Wu et al. (RIERA) 75-1001 (PE); Zayú (B), Qinghai- 
Xizang Exped. (FRIO) 73-925 (PE), C. W. Wang (EJ) 65735 (PE, KUN), 65793 
(PE); Bomi (Æ), T. S. Ying & D. Y. Hong (^E , PETT) 923 (PE), C. Y. Wu et 
al. (RERE) 4976 (KUN); Lhasa (Bri), Y. T. Chang & K. Y. Lang GÉZK HA, BEI) 
1802 (PE), 1083 (PE); Tingri (EH), C. Y. Wu et al. (RERS) 6059 (KUN). Yunnan 
(2H): Lijiang (WHY), K. M. Feng G3ES8) 9201 (PE), H. Ohba 332 (KUN), M. Kato 
1610, 1665, 1671 (KUN), K. Iwatsuki et al. 1351 (KUN); Eryuan (749), NW Yunnan Jin- 
shajiang Exped. (HH PGALEWYLBA) 63-6709 (PE, KUN); Zhongdian CP), NW Yunnan Jin- 
shajiang Exped. (MP YI) 4511 (PE, KUN), Zhongdian Exped. (+ fa] BA) 1943 
(KUN); Dêqên (724K), T. T. Yu (MIER) 9224 (PE); Qinghai-Xizang Exped. (ik BA) 
3013 (KUN); Heqing ($$), R. C. Ching (4428) 24154 (PE, KUN). 

America. O. P. Pheips 10 (PE); T. M. C. Taylor 6111 (PE); P. V. Krotkov 6302, 9569 
(PE); J. Murdoch s. n. (PE); S. C. Chen et al. (Bea) 1379, 1453 (PE). 

Canada. S. Brown 712, 1125 (PE). 

India. Duthie 1997 (PE). 

2 Cryptogramma brunoniana Wall. ex Hook. € Grev., Ic. Fil. pl. 158. 1829; C. Presl, 
Tent. Pterid. 219. 1836; Bedd., Ferns Brit. Ind. 2: pl. 164. 1866; Diels in Engl. u. Prantl, 
Nat. Pflanzenfam. 1 (4): 280. 1899; C. Chr., Ind. Fil. 187. 1906; W. C. Shieh in H. L. Li 
et al., Fl. Taiwan, ed. 1, 1: 284. 1975; et in T. C. Huang, Fl. Taiwan, ed. 2, 1: 211. 
1994; Ching et al. in C. Y. Wu, Fl. Xizang. 1: 76, pl. 20, fig. 1. 1983; H. S. Kung in Fl. 
Sichuan. 6: 288, pl. 92, fig. 3. 1988; K. H. Shing in Fl. Reip. Pop. Sin. 3 (1): 102, pl. 
29, figs. 12 - 15. 1990.——Phorolobus brunonianus Fée, Gen. Fil. 131, fig. 7D. 1850 - 
1852.——Cryptogramma crispa var. brunoniana Bak. in Hook. & Bak., Syn. Fil. 144. 
1874.——Cryptogramma crispa f. indica Hook., Sp. Fil. 2: 129. 1858. Type: Himalayas, 
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Kumaon, Wallich 396 (holotype, K; photo, PE!). 

Cryptogramma shensiensis Ching in Fl. Tsinling. 2: 60, pl. 15, figs. 4-6. 1974; K. H. 
Shing in Fl. Reip. Pop. Sin. 3 (1): 102, pl. 29, figs. 16-19. 1990. Type: China. Shaanxi 
(PEPI): Mt. Taibaishan (KHL), C. Huang 2394 (holotype, PE!). 

Cryptogramma emeiensis Ching & K. H. Shing in Acta Phytotax. Sin. 20: 234. 1982; K. 
H. Shing in Fl. Reip. Pop. Sin. 3 (1): 103. 1990, syn. nov. Type: China. Sichuan (p9)!| ) : 
Mt. Emeishan (1% J8 111), K. H. Shing & K. Y. Lang 117 (holotype, PE!). 

Cryptogramma crispa auct. non R. Br.: C. B. Clarke in Trans. Linn. Soc. 2 (1): 459. 
1880; Bedd., Handb. Ferns Brit. Ind. 98. 1883; K. Iwatsuki, Fern Fern All. Jap. 122, pl. 
61, fig. 4. 1992. 

Cryptogramma crispa R. Br. var. sinensis auct. non Christ: H. S. Kung in Fl. Sichuan. 6: 
288. 1988. 
2a. var. brunoniana 

The species is often confused with C. crispa in the past. It differs from the latter in its thick, 
papyraceous or somewhat leathery sterile laminae with distinctive hydathodes at the end of veins. 
The type specimen of C. shensiensis is only a small plant of C. brunoniana, and we accept 
Kung’s treatment (Kung, 1988). C. emeiensis is also merely a peculiar form of C. brunoniana , 
which may have resulted from shady habitat. In addition, the spores of C. shensiensis and 
C. emeiensis are identical with those of C. brunoniana (Figs. 1 — 8), supporting our taxonomic 
treatment. 

Widely distributed in Himalayan region, northeast to Japan, usually at altitudes of 2200 — 4700 


Specimens examined: 

China. Shaanxi (KPH): Mt. Taibaishan (KALM), Y. T. Hsieh (1438 4£) 2697 (PE); 
Hu Xian (PH), Girald s. n. (PE). Sichuan (p9)I]): Jinchuan (&1]) , C. T. Kuan (FP 
X) 825 (PE), The Eighth Forest Manag. Exped. (kL BBS /\FRAKABEK BA) 3772 (PE); 
Barkam (57K), C. L. Wu (22446) 32330 (PE); Baiyu (A), L. J. Zhou (SEE) 
59-66 (PYU); Xiangcheng ( 4 i), Qinghai-Xizang Exped. (FRA) 5082 (PE); without exact 
location, Qinghai-Xizang Exped. (HPA) 83-13270 (PE). Taiwan (57%): Mt. Taiha, S. 
Suzuki s. n. (PE). Xizang (PX): Zayú (FEE), Qinghai-Xizang Exped. (773 BA) 73-530, 
73-493 (PE, KUN); Nyalam (e427), Y. T. Chang & K. Y. Lang (SKK Hl, BRIA) 3962, 
4225 (PE), Xizang Med. Pl. Exped. (WR HERA BA) 1519 (PE); Bomi (Æ), T. S. 
Ying & D. Y. Hong (Af , HJG) 650916 (PE); Tanmyen Chu, F. Ludlow et al. 4619a 
(PE); Cona (4888), C. Y. Wu et al. (GEG) 75-1001 (PE, KUN); Nyingchi (M2), 
Qinghai-Xizang Exped. (#9&BA) 751137 (PE); Gongbo’ gyamda (T 461138), Qinghai-Xizang 
Exped. (FX 7627 (PE, KUN); Médog (ŒH), B. S. Li & S. Z. Cheng (EE, FEH 
5) 1217 (PE); Mainling CK), B. S. Li & S. Z. Cheng (HÆ, FEA) 5828, 5915 
(PE). Yunnan (zi P8): Without exact location, Hengduanshan Exped. GR WELL AS EBA) 3622, 
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3682 (PE); Zhongdian ("F fJ), Zhongdian Exped. (P fJBA) 1942 (PE), W. M. Chu et al. 
(AR EHR) 20543 (PYU); Qiaojia (132%), W. M. Chu et al. CKAZEHHAS) 5420 (PYU); Li- 
jiang (AHL), W. M. Chu & Y. M. Feng (RHH, 37K B]) 766 (PYU); Dêqên ($k), K. 
M. Feng (BEH) 5167 (PE, KUN), Qinghai-Xizang Exped. (FR) 11270 (KUN), J. S. 
Yang (44 #24) 8528 (KUN); Yangbi (RBA), NW Yunnan Jinshajiang Exped. (RPGIL WIL 
BA) 4348 (PE, KUN). 

Nepal. H. Tabata et al. 11411 (PE); H. Ohba et al. 8331839, 8580246, 8580579, 
8581230 (KUN); H. Hara et al. 2244 (KUN). 
2b. var. sinensis (Christ) G. M. Zhang, com. nov. 
sinensis Christ in Bull. Acad. Géogr. Bot. 15 (3): 135. 1906. Type: West China. E. H. Wil- 
son 5348 (holotype, P!). 

Cryptogramma raddeana Fomin in Bull. Jard. Bot. Kieff 10: 3. 1929; et in Bush, Fl. 
Sibir. et Orient. Extr. 5: 169. 1930; et in Kom., Fl. URSS 1: 78. 1934; C. Chr., Ind. Fil. 
Suppl. 3: 57. 1934; H. K. Shing in Ic. Com. Sin. 1: 156, fig. 312. 1972; Ching & Y. P. 
Xu in Fl. Tsinling. 2: 60, pl. 15, figs. 1-3. 1974; Ching et al. in C. Y. Wu, Fl. Xizang. 1: 
75, pl. 20, figs. 2-4. 1983; H. S. Kung in Fl. Sichuan. 6: 286, pl. 92, fig. 1. 1988; K. 
H. Shing in Fl. Reip. Pop. Sin. 3 (1): 100, pl. 29, figs. 5-11. 1990. — Allosorus rad- 
deana (Fomin) Ching in Sunyatsenia 5: 225. 1940, syn. nov. Type: China. Hubei (JE), A. 
Henry 6948 (K). 


This variety differs from var. brunoniana in its linear ultimate segments with a round apex, but 





Cryptogramma crispa R. Br. var. 


this character is not constant and has transitional forms. Moreover, the distribution of these two vari- 
eties is largely overlapping in SW China. Based on the above facts, it is reasonable to treat C. rad- 
deana as a variety of C. brunoniana . 

The type specimen of C. crispa var. sinensis Christ is different from C. emeiensis but identi- 
cal with C. raddeana . As discussed above, this variety should belong to C. brunoniana instead of 
C. crispa. 

Mainly distributed in SW China, northward to Siberia, at altitudes of 2700 — 4600 m. 

Specimens examined: 

China. Hubei (15]35) : Silvestri 40 (PE). Sichuan (VUJ!|) : Kangding (EXE), H. Smith 
11523 (PE), C. S. Liu (XIR Ë) 1408 (PE). Xizang (PÆ): Bomi (1%), H. S. Kung 
(3L2E98) 6717 (CDBD, T. S. Ying & D. Y. Hong (^E, HET) 651152 (PE), B. S. 
Li & S. Z. Cheng (22944, FRE) 600 (PE), C. C. Ni et al. (AIM) 1481 (PE); 
Médog (RE), B. S. Li & S. Z. Cheng (Æ, FER) 309 (PE), Qinghai-Xizang Exped. 
(HIBA) 74-3860 (PE, KUN); Yadong GIÉZK), Qinghai-Xizang Exped. (HERBA) 74-2379 





-— 


Figs. 1-12. SEM photographs of spores in Cryptogramma. 1-8. Cryptogramma brunoniana (4-6. C. emeiensis; 7, 8. C. 
shensiensis) . 9, 10. C. brunoniana var. sinensis. 11, 12. C. stelleri. 
1, 2, 4, 5, 7, 8, 11, 12, x900; 9, 10, x1020; 3, 6, x6000. 
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(PE, KUN); Zayü (M), Qinghai-Xizang Exped. (PDA) 73-1131 (PE, KUN). Yunnan 
(ZW): Dêqên (4k), W. M. Chu et al. (RHH) 23577 (PYU), Meili Exped. (HE 
BA) 25131 (PYU), K. M. Feng (438) 5167 (KUN), J. S. Yang (43¢4£) 8777 (KUN); 
Gongshan (37111), K. M. Feng CSEH) 7766 (PE, KUN); Lijiang (BHIL), W. M. Chu & 
Y. M. Feng (RHH, 137k BH) 766 (PE); Salwin-Kiukiang Divide, T. T. Yu (MEX ) 20694 
(PE, KUN), 20775 (PE). 

Russia. S. Kharkevich et al. s. n. (PE). 
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